Abstract. HRCAM (High Resolution CAMera) is a Canon 50D 15-megapixel digital SLR camera equipped with a Sigma 4.5 mm f/2.8 fish-eye lens. It was installed at Dome A on the Antarctic plateau in January 2010 and photographs the sky every 15 minutes. Primarily functioning as a site-testing instrument, data obtained from HRCAM provide valuable statistics on cloud cover, sky transparency and the distribution and frequency of auroral activity. We present a first look at data from HRCAM during 2010, including an overview of how we intend to reduce the images. We also demonstrate the potential of stellar photometry by using linear combinations of the in-built Canon RGB filters to convert instrumental magnitudes into the photometric BVR bands.
Introduction
The highest point on the Antarctic plateau, Dome A, has been home to a host of site testing and scientific instruments since the first Plateau Observatory (PLATO) was installed in 2008. HRCAM (High Resolution CAMera) is one such instrument, whose purpose is twofold: primarily it is a site testing camera to provide statistics on cloud cover, auroral distribution and sky transparency; secondly it serves as a visual reference to check any epochs at which other instruments record unusual results. In the case of HRCAM-3 at Ridge A (see Section 2), in the absence of a meteorological tower it was able to provide an indication of wind speed and direction by the direct observation of a flag. In many ways HRCAM is complementary to various instruments such as Nigel (Sims et al. 2010) , Gattini (Moore et al. 2010) and CSTAR (Yuan et al. 2008) , since it monitors similar phenomena but with the added advantage of all-sky coverage. 
Instrumentation & Control
Instrumentation: HRCAM is composed of a Canon 50D digital SLR (DSLR) camera and a Sigma 4.5 mm f/2.8 fish-eye lens. This combination provides full sky coverage on the camera's 15.1 megapixel and 1.6x crop † sensor. The camera and lens assembly are contained in an enclosure which is designed to operate down to −80
• C. The lens is flush with the top and exposed directly to the sky. A reflective metal cover surrounds the lens and is designed to shed snow; it has a low emissivity so that it can be heated efficiently. Figure 1 shows a photograph of HRCAM, shortly after being installed at Dome A. The holes on the bottom right in the Figure are for a dehumidifying system. The shutter is rated for 100,000 actuations, limiting the cadence of observations (based on the anticipated duration of the experiment). Control: A single Milspec connector provides 24 VDC power and a 100 Mbps LAN connection. The enclosure includes an ARM-based computer running Linux, and the camera is controlled via a USB connection using gphoto2. The raw images are stored on an array of four 500 GB spinning hard-disks inside PLATO. Exposures are taken every 15 minutes and vary from 1/2000th of a second to 120 seconds depending on the sky brightness, and are automatically set by the software. Images are shot in 14-bit raw (.CR2) format, and thumbnail representations (80 × 80 px JPEG images; ∼5 kB in size) are sent back via PLATO's Iridium satellite link. Despite the low resolution of the thumbnails, they are large enough to visually detect cloud, "diamond dust" (including 22
• halos) and aurorae. HRCAM clones: In addition to the original HRCAM at Dome A (which ran throughout 2010), there are two other exact clones on other sites on the high plateau: HRCAM-F at Dome F (2011), and HRCAM-3 at Ridge A (2012). As a result of the various deployment dates, there is so far virtually no overlap in data between any of the various HRCAMs.
Reduction
As with most consumer DSLRs, the Canon 50D uses a Bayer colour filter array (CFA). The structure of this array is different from conventional astronomical CCD imagers and thus requires a different reduction process. We first convert the raw images into FITS files using dcraw (Coffin 2012 ) and cr2fits.py (Jordahl 2012) . The 14-bit data are preserved with no scaling or white balance adjustments. The resulting image is then split into four colour channels: R, G 1 , G 2 and B, each channel being 25% of the original resolution. A schematic of the pipeline is shown in Figure 2 . † Most consumer-grade digital cameras, including the Canon 50D, have CCD sensors smaller than the standard 36 × 24 mm (35 mm) film format, which results in the sensor capturing only a subset of the 'full frame' image. 
Results & sample images
Photometry: As shown in Figure 3 , the transmission profiles of the Bayer CFA are different to the standard BVR photometric filters. We investigated the possibility of using linear combinations of the colours to more closely match the standard filters. Aperture photometry was performed on a sample green image, using 14 stars, each at a similar airmass and with 0 < m v < 6. The rms error associated with the simple photometry was 0.29 mag. With a colour correction term (B −G) added (determined using a least-squares method), this error dropped to 0.23 mag; an improvement of ∼ 20%. Sample images: Four sample images are given in Figure 4 . 
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